Multinucleation regulated by the Akt/PTEN signaling pathway is a survival strategy for HepG2 cells.
Hepatocellular carcinoma (HCC) is non-responsive to many chemotherapeutic agents including etoposide. The aim of this study was to examine the survival strategy of the HCC cell line HepG2 after etoposide treatment. Here we analyzed and compared spontaneous and etoposide-induced DNA damage in HepG2 (α-fetoprotein (AFP)-positive) and Chang Liver (AFP-negative) cell lines. Compared to Chang Liver cells, HepG2 cells exhibited a significantly higher degree of micronucleation and a higher nuclear division index, as determined by the cytokinesis-block micronucleus assay, following exposure to etoposide. HepG2 cells were also more resistant to etoposide-induced cytotoxicity compared to Chang Liver cells. We also establish that increased etoposide-induced multinucleation in HepG2 cells is dependent on the catalytic activity of Akt, as phosphatidylinositol-3-kinase inhibitors as well as the overexpression of kinase-defective Akt reversed this phenotype. Moreover, ectopic expression of wild type PTEN reduced the frequency of etoposide-induced multinucleated HepG2 cells, and restored HepG2 etoposide sensitivity. Taken together, these results implicate the Akt/PTEN cellular axis as a major determinant of the etoposide resistance of HCC cells.